Abstract. Some connections between the deviation equations and weak equivalence principle are investigated.
For any point x 0 in a space with affine connection L n , there exists generally anholonomic frame (i 0 ) such that the connection coefficients Γ k 0 i 0 j 0 vanish at x 0 in it, Γ k 0 i 0 j 0 (x 0 ) = 0, but, in the general case, their derivatives do not vanish, Γ k 0 i 0 j 0 ,l 0 (x 0 ) = 0 (see [1, 2] ). This system/frame is called locally inertial or locally Lorentzian.
The weak equivalence principle states that [2] [3] [4] in the above pointed frame in "sufficiently small" neighborhood of the point x 0 the laws/equations of motion take a form identical (up to infinitesimal quantities) with the one in (locally-)flat spacetime. Note, this can be exactly valid at the point x 0 and possibly along some path through it.
It can be asserted that the (generalized) deviation equation [1] is the rigorous mathematical equivalent to the weak equivalence principle. Moreover, that assertion is valid on arbitrary spaces L n with affine connection.
To illustrate the above statement, consider the deviation equation of two free, "infinitesimally close", and independent particles [1] :
where τ is the parameter of the trajectory (worldline) of one of the particles (basic particle or observer) with tangent vector u i ,D dτ is the covariant derivative with respect to τ , R k ijl is the curvature tensor, 
at every spacetime point and in any frame (i). The equations (1) and (2) in a locally Lorentzian frame (i 0 ) at x 0 read respectivelȳ
Let us introduce the quantities
which are generally not components of a vector. The weak equivalence principle states in the particular case that in "sufficiently small" neighborhood of x 0 (which is assumed to be on the basic path) the r.h.s. of (3) and (4) must coincide, i.e. A k 0 (x 0 ) = 0. Excluding some particular cases (like ξ i = constu i ), this means that the particles coincide at the point x 0 , i.e. ξ l 0 (x 0 ) = 0. This result agrees with the fact that the weak equivalence principle is a local statement. Therefore the quantities A k 0 (x 0 ) are a measure for the validity of the weak equivalence principle in a neighborhood of any spacetime point.
It is clear in the particular case, the weak equivalence principle is completely contained in the deviation equation. Similar consideration reveal that the weak equivalence principle is a consequence of the generalized deviation equation (cf. [1] ).
